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Adolescents with diabetes have a higher prevalence of depression compared with their peers. The American Diabetes
Association recommends routine mental health screening for youth with diabetes. This screening is often conducted
through accessible and free depression screeners, such as the nine-item Patient Health Questionnaire (PHQ-9). Al-
though the PHQ-9 has been validated for use in adolescents and with other medical conditions, it has yet to be validated
for use in pediatric diabetes. This study evaluated adolescents’ depression symptom endorsement through retrospective
review of PHQ-9 screening and semi-structured interviews with a mental health provider in a multidisciplinary diabetes
clinic (patients with type 1 or type 2 diabetes). Adolescent participants (n5 96) screened during one to three separate
visits (n5 148) endorsed some depressive symptoms in 56% of visits (n5 84) and moderate to severe symptoms in 6%
of visits on the PHQ-9. Approximately 95% of study participants did not meet the clinic cutoff for further evaluation, but
greater rates of depression were endorsed in youth with type 1 diabetes. Lowmood was endorsed at a higher rate during a
semi-structured interview with embedded mental health providers than on the PHQ-9. Symptoms specific to low mood,
including anhedonia, sleep disturbance, concentration disturbance, motor disturbance, and thoughts of death/self-
harm, were more frequently endorsed on the PHQ-9 than during the interview. Although the PHQ-9 is a good screening
tool, the availability of mental health providers in diabetes clinics is important to address specific endorsed symptoms
and place them in perspective based on specialized training. Until more definitive research is available on the sensitivity
and specificity of this measure in this population and setting, a two-part screening approach that includes both the
screening questionnaire and a brief semi-structured interview is warranted.

Pediatric diabetes is one of the most common chronic
childhood conditions in the United States, with a preva-
lence rate of 1.93 cases per 1,000 children and an estimated
18,000 new cases per year in youth,20 years of age (1). The
daily burden of diabetes management is significant, placing
patients at higher risk for behavioral, mood, and other
psychological concerns. Youth with diabetes are at in-
creased risk for depression (2) and exhibit depressive
symptoms at higher rates than their healthy peers (3).When
depressive symptoms are present in youth with diabetes,
they are often associated with lower engagement around
diabetes care, increased glycemic variability, higher A1C,
lower frequency of blood glucose monitoring, and more
frequent visits to the emergency department (3–6). Given
the high prevalence of depressive symptoms among youth
with diabetes, as well as the negative correlation between

depressive symptoms and overall glycemic stability, it is
important for medical providers to screen pediatric patients
for depressive symptoms and provide access to appropriate
mental health supports.

There is growing recognition of the importance of incor-
porating mental health providers into the multidisciplinary
treatment of pediatric diabetes to support patients, families,
and the diabetes treatment team in recognizing and
managing mental health concerns (7,8). Existing literature
indicates that, although many pediatric patients exhibit
depressive symptoms, most are not receiving routine
mental health care (9). In the American Diabetes Associ-
ation (ADA) Standards of Medical Care in Diabetes—2020,
routine depression screenings are recommended for all
patients with diabetes as well as providing evidence-
based referral and treatment with qualified mental health
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providers for patients who screen positive on these mea-
sures (8). However, significant challenges exist, including
difficulty obtaining funding for such services, challenges
with fee-for-service models, and time (10,11). Recent in-
vestigations have focused on demonstrating the feasibility
of screening for depressive symptoms during routine
clinical care (9). One potential means of efficiently and
effectively identifying depressive symptoms in youth with
diabetes is the nine-item Patient Health Questionnaire
(PHQ-9) modified for adolescents, a valid measure of both
the presence and severity of depressive symptoms in
people $11 years of age (12,13). This questionnaire also has
been proven useful in screening for suicidality in adoles-
cents and adults during routine clinic visits (14).The PHQ-9
is free and easily accessible in the public domain and places
minimal burden on patients and clinic flow. However, al-
though it is commonly used across a number of medical
settings and populations, it has not been specifically vali-
dated within the diabetes population.

This retrospective chart review aimed to examine the en-
dorsement of depressive symptoms in a pediatric multi-
disciplinary diabetes clinic and to determine the consistency
between an objective pencil-and-paper measure (the PHQ-
9) and a semi-structured clinical psychology interview in
assessing for depression symptoms in adolescents with
diabetes.

Research Design and Methods

Participants and Procedure

Participants included adolescents aged 12–18 years with
type 1 or type 2 diabetes who were seen at a multidisci-
plinary diabetes clinic at an academic, university-affiliated
tertiary care center between September 2017 and October
2018. Inclusion criteria were: 1) patient was seen in pediatric
diabetes clinic by psychology and/or medicine staff, 2)
patient was offered and completed a PHQ-9 during his
or her clinic visit, and 3) patient participated in a semi-
structured interview with psychology care providers about
mental health and mood symptoms. Patients were excluded
if they were in state custody or if the family declined either
the PHQ-9 or a patient semi-structured interview.

Participant information was accessed from a preexisting
clinical services database. Additional retrospective chart
reviews were completed to obtain demographic informa-
tion and psychology interview content for up to four visits
per patientwithin the 1-year timeframe.Data fromhard copies
of the PHQ-9 completed at the time of visits were reviewed
and entered into the database.The use of the clinical database

for this program evaluation study and all study procedures
were approved by the hospital’s institutional review board.

Clinic Structure

The multidisciplinary clinic was composed of pediatric
endocrinologists, nurses, dietitians, on-call social workers,
and psychology providers (i.e., a licensed psychologist and
supervised postdoctoral fellows). Patients met with the
diabetes nurse educator and pediatric endocrinologist at
their appointments. Nutrition and psychology services were
consultative and provided within the diabetes clinic ap-
pointment. Psychology consultation services were elective;
patients were referred based on medical provider recom-
mendations and parents’ willingness to consent to services.

Depression Screening

Adolescents $11 years of age were given a PHQ-9 modified
for adolescents (12) at every diabetes clinic visit. The PHQ-9
is a self-administered screening questionnaire containing
nine questions about symptoms of depression experienced
during the past 2 weeks (e.g., fatigue, concentration, de-
pressive complaints, and thoughts of death). Items have
four possible responses (“not at all,” “various days,” “more
than half the days,” and “almost every day”), with corre-
sponding numeric scores of 0–3; total scores range from 0 to
27. Scores are classified into five categories: no/minimal
depression (score 0–4), mild depression (score 5–9), mod-
erate depression (score 10–14), moderately severe depres-
sion (score 15–19), and severe depression (score 20–27). The
questionnaire is based on the criteria for diagnosing major
depressive disorder in the fourth edition of the Diagnostic
and Statistical Manual of Mental Disorders (15). Research
indicates that the optimal cutoff for maximizing sensitivity
and specificity in detecting youth who meet the criteria for
major depressive disorder is a score $11.

Nursing staff and medical providers were responsible for
scoring and interpreting the PHQ-9 data and determining
the need for psychology consultation by following a scoring
flowsheet and triage protocol created by the consulting
psychology providers. The nurses and medical providers
received training on scoring and triage by a licensed psy-
chologist with expertise in treating children and adoles-
cents with diabetes. Figure 1 outlines the clinic protocol for
triaging PHQ-9 scores.

Psychology Semi-Structured Interview

Upon request from medical providers and consent from
families, psychology providers completed a semi-structured
clinical interview. Patients were referred to psychology

340 SPECTRUM.DIABETESJOURNALS.ORG

FEATURE ARTICLE Depression Assessment in Adolescents With Diabetes

https://spectrum.diabetesjournals.org


providers for reasons including elevated PHQ-9 scores,
routine assessment of diabetes burden, psychosocial
stressors, or discrete intervention to support disease man-
agement. Interviews were conducted by either a licensed
psychologist or supervised postdoctoral fellow with training
in assessment and provision of psychology services to patients
with diabetes. Providers met with patient and caregivers.

The semi-structured interview included behavioral ob-
servation, interim status (if indicated), and behavioral/
mental health history. Semi-structured interviews were
based on five domains: self-care/engagement in diabetes
care, independence/shared responsibility of management
tasks, adjustment/coping, mood, and behavior. The content
of the interviews was established by psychologists and
medical care providers based on relevant literature and
feasibility of implementation in this specific clinic setting.
Additionally, clinicians provided brief intervention, as well
as recommendations, to adolescents and their caregivers
based on presenting concerns.

Data Collection

This retrospective study was based on chart review and
review of the clinical database. The demographic infor-
mation collected included date of birth, sex, ethnicity,

insurance type, type of diabetes diagnosis, date of diabetes
diagnosis, mental health diagnoses in the medical record,
additional medical diagnoses, and diabetes regimen (e.g.,
insulin treatment type). Patients’ age at diagnosis and up to
four clinic visits documented during the 1-year timeframe of
the study were then determined. Attainment of glycemic
targets was assessed by point-of-care A1C as part of routine
clinical care using the Afinion AS100 Analyzer, which has
exhibited comparable laboratory precision (0.9–1.8% co-
efficient of variation) (16). Patients’ A1C results were re-
trieved from their electronic medical record (EMR).

Data Analysis

Descriptive statistics and frequencies were used to analyze
and summarize participant demographics, PHQ-9 scores,
and endorsement of depression symptoms during the semi-
structured mental health interviews. Group differences on
the measures and constructs described above between
diabetes diagnosis, insurance, ethnicity, and sex were
evaluated using x2 tests. Results were reported in both
longitudinal and cross-sectional analyses. As such, each
participant may have a data series for up to four time points
in one analysis and four separate visit data points in an-
other analysis.These findings are specified by analyses below,
as indicated. Correlations were run between A1C and PHQ-9

FIGURE 1 PHQ-9 triage protocol.
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items. To allow for comparisons between interview ques-
tion endorsement and PHQ-9 question endorsement, PHQ-
9 responses were recoded such that a response of “not at
all” on a questionwas coded as zero, and all other responses
(i.e., “various days,” “more than half the days,” and “almost
every day”) were coded as 1.

Results

Participant Characteristics

The overall study sample included 96 adolescents (50%
male) aged 12–18 years at the time of their initial psychology
screening (mean 14.73, SD 1.94). As seen in Table 1, the
sample was primarily Caucasian (48%) or African American
(41.7%). There were 295 visits, of which 290 had A1C values
available in the records. Of these, 59.4% did not meet ADA
glycemic target recommendations (,7.5%) (8). Additional
information on diabetes diagnosis, insulin regimen, and

insurance is outlined in Tables 1 and 2. Patients’ A1C levels
were significantly correlated with PHQ-9 item 2 (i.e.,
“feeling down, depressed, or hopeless”; r 5 0.294, P 5
0.001).There were no correlations between any other single
item or the overall PHQ-9 score and A1C.

Depression Screening

All 96 participants completed the PHQ-9 at least once.
Some participants had one or more repeat PHQ-9 ques-
tionnaires (n 5 53, 64.6%), yielding 148 visits with a com-
pleted PHQ-9 (Figure 2).

Patients endorsed some depressive symptoms in 56% of
visits (84 of 148) (Figure 3). Scores ranged from 0 to 21 (mean
2.81, SD 3.89). Although the majority of youth (95.3%) had
symptoms below the recommended cutoff score of 11, di-
abetes diagnosis was significantly associated with PHQ-9
scores, such that individuals with type 1 diabetes endorsed
higher depression symptoms on the PHQ-9 than adoles-
cents with type 2 diabetes [F(1, 146) 5 16.094, P ,0.001].
Figure 3 describes the number of participants at each level
of symptom severity.

Eleven of the participants were identified as high risk (seven
had a total score of$11, and four endorsed suicidal ideation
but did not score $11). Seven of the individuals had been
referred to psychology services during their clinic visit to
further evaluate their mood and conduct a risk assessment.
These seven individuals were also provided with targeted
recommendations, including follow-up with an outpatient
provider (60%, who were already followed by a mental
health professional) or referral for outpatient services (40%,
who were referred for new mental health services). One
patient was further evaluated by an on-call social worker
because psychology services providers were not available in
clinic that day. Two families declined to meet with a psy-
chology service provider during the clinic visit, and one
family was evaluated by a medical care provider when
psychology personnel were unavailable. In these instances,
medical care providers conducted the risk assessments. Of
note, four of the 11 patients (36%) who scored $11 on the
PHQ-9 had a diagnosis of a depressive disorder before the
clinic visit. Diagnosis was determined based on the EMR.
These diagnoses were entered into the medical record by
medical providers based on family report. None of the
identified patients required emergency department evalu-
ation for acute suicidal ideation and plan development.

Semi-Structured Interviews

Of the 96 total participants, 52 were referred for and
completed a semi-structured interview with psychology

TABLE 1 Participant Characteristics

Variable Total n 5 96

Age, years* 14.7 6 1.94

Ethnicity
White 48 (50)
Black 40 (41.7)
Hispanic 2 (2.1)
Other 6 (6.3)

Sex
Male 48 (50)
Female 48 (50)

Insurance
Private 46 (47.9)
Government-funded 48 (50)
Both 2 (2.1)

Diabetes diagnoses
Type 1 diabetes 78 (81.3)
Type 2 diabetes 18 (18.8)

A1C, % 9.33 6 2.54

Insulin treatment
Pump 43 (44.8)
Injection 36 (37.5)
Metformin 2 (2.1)
Multiple 15 (15.6)

Mental health diagnosis in EMR
None 66 (68.8)
ADHD 7 (7.3)
Mood or anxiety 9 (9.4)
Stressor-related 4 (4.2)
Externalizing 3 (3.1)
Other 5 (5.2)
Multiple 2 (2.1)

All data are n (%) except for age and A1C, which are mean 6 SD. *At
visit 1.
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service providers at least once. Some participants had re-
peat semi-structured interviews (n 5 12, 17.4%), yielding 69
completed psychology visits (i.e., n5 40 for one visit, n5 8
for two visits, n 5 3 for three visits, and n 5 1 for four visits).
No significant differences were found for completion of
interviews across diabetes diagnosis [x2 (2) 5 1.798, P 5
0.180], insurance type [x2 (2) 5 0.283, P 5 0.868], ethnicity
[x2 (3) 5 0.265, P 5 0.966], or sex [x2 (1) 5 0.018, P 5 0.894].

PHQ-9 Versus Semi-Structured Interviews

Depression screener items endorsed within semi-structured
interviews and PHQ-9 are detailed in Table 2. x2 Statistics
were run only with participants for whom interview and
PHQ-9 responses were available. Of the nine items, six had
significantly different responses between the interview and
PHQ-9. Notably, these differences were not consistently in
the same direction, with some items endorsed at higher
rates during the interview and others endorsed at higher
rates on the PHQ-9. Specifically, low mood was endorsed at
a higher rate during the interview than on the PHQ-9.
Specific symptoms such as anhedonia, sleep disturbance,
concentration disturbance, motor disturbance, and thoughts
of death/self-harm were more frequently endorsed on the
PHQ-9 than during the interview.

Discussion

This study was conducted with a group of adolescents
attending a multidisciplinary outpatient pediatric diabetes
clinic for routine care related to their disease management.
Standard questionnaire-based screening for symptoms of
depression was conducted regularly with this group at the

time of their clinic visits. Comparisons between reports of
depression symptoms on a questionnaire and in semi-
structured interviews suggested differences in item en-
dorsement. As a group, these adolescents endorsed some
symptoms of depression on questionnaires during more
than half of the visits sampled, but the vast majority of
adolescents had symptoms below the clinically significant
range. This finding is refreshing because, despite the
burden of diabetes management among youth (e.g., mon-
itoring blood glucose, administering insulin, and deter-
mining appropriate insulin doses based on dietary and
physical factors), the majority of individuals in our sample
were functioning well with respect to mood.

Notably, a few youths scored in the critical range for
depression concerns and/or endorsed suicidal ideation.
Furthermore, youth with type 1 diabetes reported signifi-
cantly more depression symptoms in this sample than
their counterparts with type 2 diabetes. These results are
consistent with some of the literature that suggests in-
creased risk of depression in pediatric patients with type 1
diabetes (3) and contradictory to other research that sim-
ilarly compared people with type 1 diabetes to those with
type 2 diabetes (2). The difference in findings between
Lawrence et al. (2) and the current study regarding youth
with type 1 or type 2 diabetes may be related to the dif-
ferences in sociodemographic status of study samples. The
majority of participants (67%) in that study were Caucasian,
whereas the current study population had a larger pro-
portion of racial/ethnic minority families. Indeed, when
considering ethnicity, Lawrence et al. reported a higher

TABLE 2 Interview and PHQ-9 Comparisons

PHQ-9 Item x2 Statistic Interview (n 5 69) PHQ-9 Score (n 5 140)

Yes No NA Yes No NA

1. Low mood*a x2(1) 5 11.50, P ,0.001 20 42 7 34 106 0

2. Anhedonia*b x2(1) 5 6.67, P 5 0.010 5 42 22 38 100 2

3. Sleep disturbance*b x2(1) 5 5.23, P 5 0.022 9 38 22 48 90 2

4. Appetite disturbance x2(1) 5 0.000, P 5 1.00 6 39 24 31 108 1

5. Fatigue x2(1) 5 3.81, P 5 0.125 5 41 23 53 87 0

6. Guilt; low self-esteem x2(1) 5 3.20, P 5 0.084 1 43 25 25 115 0

7. Concentration disturbance*b x2(1) 5 6.86, P 5 0.011 3 42 24 43 97 0

8. Motor disturbance*b x2(1) 5 15.00, P 5 0.007 1 43 25 14 125 1

9. Thoughts of death/self-harm*b x2(1) 5 12.59, P 5 0.002 2 51 15 7 132 1

*Significant at the P 5 0.05 level. aGreater interview endorsement. bGreater PHQ-9 endorsement. NA, not applicable.
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prevalence of depressed mood in racial minority patients
and those with lower household incomes.

In our sample, more than half of participants had an A1C
above the current ADA recommended goal of 7.5%. Al-
though not ideal, patients in the current study met clinical
guidelines for A1C at greater rates than the national mean
for adolescents (40.6 vs. 17%, respectively) (17). Our results
suggest an association between severity of depression
symptoms and A1C, specifically the endorsement of feeling
down, depressed, or hopeless on the PHQ-9. This finding
was consistent with previous research in which youth (#25
years of age) with diabetes and depression had higher
A1C than nondepressed control subjects (18). The rates of

significant depression symptoms and suicidal ideation in
the current study, as well as the relationship between low
mood and metabolic control, highlight the importance of
continued integrated screening and mental health services
within diabetes clinics. These findings echo the needs
addressed by current ADA guidelines for routine depres-
sion screening in pediatric diabetes (8). More broadly, it is
also consistent with a Joint Commission sentinel event alert
issued in 2016, which mandated that accredited health care
facilities implement suicide screening in all health care
settings (19).

A significant finding from this study is that youth endorsed
depression symptoms differently when responding to a
standardized questionnaire than when undergoing a semi-
structured clinical interview by a mental health profes-
sional. Participants were more likely to endorse anhedonia,
sleep disturbance, concentration disturbance, motor dis-
turbance, and thoughts of death/self-harm on the PHQ-9,
but they were more likely to endorse mood disturbance in
a semi-structured interview.

These results suggest that the interview contributes in some
significant way to the screening process in this context. For
example, the interview may be a better approach for
evaluating low mood, whereas the PHQ-9 provides more
details about specific symptoms that may be associated
with low mood, as well as thoughts of death and/or self-
harm. Additionally, it is important to note that the interview
assesses the impact of diabetes distress on patient func-
tioning that is not captured by the PHQ-9. Existing research
suggests that a model that considers emotional distress as a
primary factor underlying diabetes-related distress is perhaps
a more comprehensive approach for understanding and
treating patients (20). Furthermore, it is likely that the
rapport, validation, and support that can be conveyed dur-
ing an interview provides a context that increases the
probability of some types of symptom disclosure.

It is also important to consider that some symptoms in-
cluded in a depression screening questionnaire are not
specific to depression only. Some of these behavioral and
somatic symptoms are also associated with other mental
health issues (e.g., anxiety or attention-deficit/hyperactivity
disorder [ADHD]) and medical conditions (e.g., decreased
glycemic stability). Therefore, it is important to have a
mental health provider present to consider symptom
presentations critically and collaboratively with medical
staff when developing diagnostic hypotheses and care
plans.

Given the multiple barriers that exist with regard to em-
bedding mental health providers in standard clinical care

FIGURE 2 PHQ-9 visit frequency.

FIGURE 3 Severity of patients’ depression symptoms as
indicated by PHQ-9 scores.
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settings, medical providers should explore alternatives for
accessing needed services. Options may include developing
a network of community-based mental health providers
who are available for outpatient consultation and referral
or, as Majidi et al. (14) suggest, accessing mental health
providers who are based in the hospital but not necessarily
embedded in the clinic.

Given the constraints of this study and the existing body of
literature on the discrepancies between depressive disorder
and diabetes distress (20), it is not possible to say whether
the PHQ-9 is sufficiently sensitive to crucial high-risk
symptoms to be used alone by health care professionals
in the clinic without the direct involvement of mental
health professionals. This study represents a first look at
this important question. Our results show that the PHQ-9 is
a good screener for many of the symptoms of depression,
but that mental health providers are better at identifying
mood disturbances. These findings are also consistent with
previous research suggesting that emotional distress be
considered within the context of diabetes distress rather
than as a distinct depressive disorder (20). It also highlights
the importance of having mental health providers available
in the clinic to address endorsed symptoms on the PHQ-9.
Until more definitive research is available on the sensitivity
and specificity of this measure in this population and
setting, it would seem prudent to continue conducting a
two-part screening approach using both the questionnaire
and brief semi-structured interviews.

Limitations

These results are preliminary in light of the limitations of
this uncontrolled clinical study. The use of a clinic sample,
although relevant in many respects, is subject to sampling
bias related to patient and family self-selection factors, lack
of a standardized or validated semi-structured interview,
and missing data resulting from time constraints and rates
of appointment-keeping in an outpatient diabetes clinic.
Although some of the participants were screened more
than once during this 1-year timeframe, this study was
cross-sectional and did not allow for trend analyses that
might help differentiate temporary situational dysphoria
from an emerging or ongoing depressive episode. This
study also did not include a healthy control group or a
comparison group with some other disease. Therefore, we
are limited in our ability to discuss conditions that are
unique to youth with diabetes. Furthermore, although the
PHQ-9 is validated in many medical populations, diabetes
is not one of them, and it would be important to complete
a prospective study to evaluate its accuracy in pediatric
diabetes.

Conclusion

The prevalence of depression in adolescents with diabetes
remains high; therefore, screening for depression and
identifying patients in need of treatment is important in
diabetes care. Although the PHQ-9 is the most frequently
used screening questionnaire, some depressive symptoms
are better evaluated by a semi-structured interview with a
mental health provider that provides important context
such as disease progression, psychosocial stressors, and
patient functioning. Thus, future research should investi-
gate the most ideal screening method for this population
and setting: questionnaire alone, semi-structured inter-
view with a mental health provider, or a combination of
the two.
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